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6. Functions f. g. and h are twice-differentiable functions with g(2) = #(2) = 4. The line y =4 + g(x —2)is
tangent to both the graph of g at x = 2 and the graph of £ at x = 2.

(a) Find h"(2).

We do notx hove o function Lor h(x\. 6U‘\,
o +angent line Yo a point on o Ccurve

hos the some slope as thot point on
the curye. Let's rewcite the TVU\

’\'Okr\OSer\'* line equa-\r\on " po'w\-}-S\oPe —(or‘w\,
y= 4+ F(x-2)

) Point - (2,4)
\‘—Lf = ‘%’(K"zy Slope Z
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6. Functions f, g. and h are twice-differentiable functions with g(2) = #(2) = 4. The line y =4 + g(x —2)is

tangent to both the graph of g at x = 2 and the graph of £ at x = 2.

(b) Let a be the function given by a(x) = 3x3h(x). Write an expression for a’(x). Find a’(2).

To toke the derwvative of a(x), we need
need 4o use Product Rule ond Power Rule.

o (x) = 3% - h'(x) + h(x) - ax®
& (2) = 3(2F - h (@) + k(@) ()



a‘(z\:%(z\-—% + Yy - q(q> <—D

Leove oDnswee here on AP Tesd
P-4
a‘(z):/z///._/% Y 36
ol (z):= 16 + 144
a'(z) = 16O
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x4

(c) The function h satisfies h(x) = for x # 2. It is known that lim h(x) can be evaluated using

- (f(x))? 12

L'Hospital’s Rule. Use lim h(x) to find f(2) and f’(2). Show the work that leads to your answers.
x—2

'ﬂ\is ()rob\—en\ ‘\leb SOmMme -\'\r\'m\:ing
Fiestly, because h(z)= Y then lim h(x) =Y.

X-=>2
“condly, because ' Hospikol's Rule can be

wsed to evaluate lim h(x) 4then both +he
X2

Numer oxoc Ond c\er\owx'\v\odcor ‘Qor i\(x\
Mus equa\ 0.

| %2 -4 I x©-4 O
L S = X>Z 3 *‘6"
X2Z \-($K®) hm  ={€CON3

X >2



Now , we o:\\\/ are concerned woth F(x)
which 13 in Yhe denomwnotor.

lin 1= (£ = 0 Swece S e
A2 r diftecentiabl\e , ond
B 3 _ o Ahus continuous,
\ @(x\\ Pee Vi £ paust
_ \ 3 ) Sady
| G(X\ equa\ 4o the valye
| = $(x) ok (1), "'F’(Z)" \\
il £(x) = |

Now, 4o £ind LY(2) we must OPP\\I
L'Bospitol's Rule o the i o W(x).

2 _ 3 o =3 "\ € 10
= |- (66N toke the decwoive
\ 2% 0§ the derominodror.
W

. T

X217 'B(Q(X\x ‘ 'Q (X\ AT’\“'\ \ 4his L
musk be equal Yo
Y since NAERP



£(2)=\ —
— L{ - L
-3(1)* - £(2)
: .
-3 - £'(2)
Y ‘
= -3 - £ ()
: :
| = -3 %'()
\ | \
\:*3’ = X 0&\* W _Q
: ‘ Agon, Since
)(”Y; : (X\ 'S ?w\ce A\U«-U\an\o\q
\——’Q (x) s a\so

continnous.
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6. Functions f. g, and h are twice-differentiable functions with g(2) = h(2) = 4. The line y =4 + g(x —2)is
tangent to both the graph of g at x = 2 and the graph of £ at x = 2.

(d) Itis known that g(x) < h(x) for | <x < 3. Let k be a function satisfying g(x) < k(x) < h(x) for
| <x < 3. Is k continuous at x = 2 ? Justify your answer.

This \s one 05 Those COommon -\\\ou«a\r\*}
or Yheorem (Drob\emg,

Because oth 9 ornd K ore differentiable
ond thus continUous | ond (3(2\ = }\(z\ )
by Squeeze Theorem q(2) = k() = W(2)

ond K(2) 15 Yhus Ccontinuous.



